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MIC, &iii^«U<«^*«?&S*^*^c«#^SS?-r§^ 

mr)Tm\zm^-r^nm<DD-Zfy -)V\^lZ^^V. ml 

MS^bfcA^nXm (ZLCT, A«IEOSI&, n«3jy. 
±TAaTOIE«SSc, m«neiTcDiECDBia) ffl®Bl 

±TAtil.T<OI©S|&. m«nJEilT©iECDSIS) l@«a 

MIC, #iii^eu<«^4i®*S«i*fcli#S«-t?.^ 
t^tc. WBB-9-:/7-f — ;i^Hlc*3ViTSS?-r-5mrffii®^ 
tcf 5 c: t $:ittatT sS^Sfi03Slb:&ffi. 

[0 0 0 1] 



(2) 

2 

icSb. itflciSSa*SBcDK«i*felcl8-rs. 
[0 0 0 2] 

bT<D:i-x*^iS*o. m^mu%m. (pda) 

S*^ffi;kbTti2>. 
10 [0 0 0 3] — v;i/5^^X'f7'fb*^jttilc-pn«Sc 

<^£^, :inicJ:StQSS:^<DJiJ!]aA^Fp1S<!:;iO{StN» 
n.-h{C<n)fzMi(r)Wm-n^ («ajA«!HfP¥2 - 6 9 7 0 6 

^) *^^^snTti-5. z.(r>ij^^z.z.-Q\tr? y\/^y ^ 

®7'J ^^/^icotiTia^^ic^Si^c^tSTS-sd^*. 
«j^^ra*«;*cilitc:^c#<;'j:-5;t*, IH^SO (iii^lJ 

20 7^'-;uK«ic^i;-5^iBi {5'f>«6*) iumm^n. 

[0 0 0 4] ^Tz:Lnt.\w\\z. wk<Dm.^^^^m.7. 

^^:t{CJ:oT*raillS:a*-r^a^;&ffi 

ifC0^»^S^«<!:Wte®3^«b<tt^«^ 

os^^ffl k£m^t^^ t:\z J; o T. ■ ssc©ia^« b 
<«^«iSicsoTi?i«b;tPi-e*t«*sn, 

^b-S), ;icDP«b;tR-fe©H^SP^b<«^S^SP 
«ll#rp^Wfcm-:>T-?-0fi«^&^A?)fci*. ^ihbfc*)© ^ 

to 

[0 0 0 5] Mtc, m'Si.\z^m*^u^^^otiAnmtm 

mz^\j^X\t. S«^feco^mAlC±^7'J yti^iiti^ 

Tghmi}^±\:'^^ti)mik^K>m<bf)^iz^r3rz. :i<Dm 
u^fzsb, mn<om^rnm^^^\ir'mm-^n^^m\z 

[0 0 0 6] £il.±<DJ;5(C-7;i/^7-Y-;i'h*ffil!lfeJC*5 

Kti^J:^. ^iSWfe^^^aiJlcb, SS««^bS7-f 
>«^»*^miJic-r-5*te75ifflt>^tis. c©:^jife 

*t:*:# < ;i D J; 0 na < ^-c) T < -5. 
50 [0 0 0 7] 



3 

[0 0 0 8] 

■:jTtHC«^-ri)njl(D-!t::^7^'— ;i'hMC^i-SiJb, Htrl2 

miBB-y-:/7 ^ -)v h* o«sc©g^fi Stasia ;i t 

[0 0 0 9] HKSrafeST-SltfetC. «#)i*-$rff -^B 

[0010] ^^i^tr J; DH«i*^*-r-5«^, 1 t5f© 
7U'-AiiI^<73ia^<i^^n : mJr'f >3'-U-7.iaS 

;i(Dj!i3isnytiii4fem^(c:tieoTWB2;^-f u/?-*^ 
[0 0 1 1] *^^«^i««^ti. WBE-tJ-:/7^'-;p 

[0 0 12] 2|s:5gg^®m2«)«.^t3:. &H^^L<«^ 
[0 0 13] *5£?^«^3«ffi.^tS, HfrEgMJciA;^^ 
[0 0 14] ^36^<DS*iJia{4SS^^-&fcC<J:tcJ;^ 

m^<Dmmts'i^mm-ti>rctf>iz. m/n<Dfflsi;^s 

(DmX^^Xh^^K 
[0 0 15] WiZ. m/nC0<lRt;^3£^©gS;|ii{4^ 

^xn::it\z^^mm<Dmm^it^mm-ri>fzisb\z. m 



(3) 

[0 0 16] :^^m<^f^4com..^it, mm&m\zxti^ 

[0 0 17] S^fe(Dm;i^ffi$:^;^fc;i<»:H<fc^a 

H /N* >;/ i7 d^*^*^ -5 ^*-r -5 J: 5 iC-r S ^ t *^X # 
[0 0 18] 

[f^ffl] ^%m(DfBiRzsf^2(DmjSnz^nii. ^mffs 

mn^^n :m\z-(>^-u—7.mmvrcm^^ lyu- 
Atp\zmm-r^^^miiX'mt&vxm-'&t:rj.^^^u 

m^~'kx^<fS.<0, ^tcn&.TiZ'bX^^. fi£oT. 

izmmit^i^tzti^'^. t.rzit/-^^)v^^x(D^mmi^m. 
30 y^mi'm9imm*^mmLtzz.t\zf&m-t^m--^^& 
ti\^\ ^rz\tm.m^nm<ti.<o. HM«^{t;$::>c*itc& 
[0 0 19] pi«(c:fflMd^«^i'»«t5^ii^»iffl^iiH 

u^gTfc^s:^^ 'J 7i)^^mm&^m±iz^^v. ^ntc 

xh. ^m6fis\zmm\t^mrztx\>^^L<itA^)vm\^x 
<D^mm\&^i)^^<^^rziib. ^n^^^omm^n^ 

[0 0 2 0] *fg?^©^3 0«.^iHckn«. FRC^m 
S^fi ©3gc i ti^gl A ^ SB * 5 fe S: |5l ^ JH^ 

[0 0 2 1] :^mm(om4(D^M.\z^n\i. '^mm^m 
fiSi-r^m^^<D^^v<itmm^mm\z^^xitmn'^ 

it>S:^Ci!,^^^^mmzti-DX\^^tztLXh. SSJWIw 

50 m^^(Dmmpimm^^^^n?>tztb. mn'i^<t^:K^ 
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[0 0 2 2] ^3Sr/^4<D«,^(C*Jl.iT*aE)lie^b 
[0 0 2 3] «3«IAB#©W-y-:/7-f-;l'H®Hffl 

[0 0 2 4] 

■5. 

[0 0 2 5 ] E 1 1 ^S6«»J»c:9^^i^Si«* 

-sffi^fi^gei 0 jKs«*/'?^;n 2 1. f-hw 

mmm^l 3 ii. n : m-O^'-W— 7.iaSlHl^l 4 
n*':7>3'-(5IgSl 5 ■ff^^H^-f A-1 6 

[0 0 2 6] c:iT\ s*6©^»A^ffltcjt;i;T, ^ 
^fero^m^tj^ffl^&^-r F Rc^mxmMS^F o 

[0 0 2 7] n : m-f >iS'-l^-X^asii]g& i 4lCj:o 
[0 0 2 8]^-;iT, '^^(r>-^)V^y >(—)V\r-mWi^m 

\^^tzm'^(Diimm.ti\z-oi^xm.mt^. 013 (a) 

IJ. 1St^<D-^)V^y '<-)VY^UWi. n = 3. m=l (It 

mmcriW^om^^fr^t. si 3 

(a) H^T.t'SlC, FRC{f^«:-&tjatfe{i^«:ttS:^ 
-r-5«^^*gB 1 3 0 <!:. 1 3 2 t. y 



(4) 

-h^lKEdlslKl 3 3 a:, n : m-f >3'-W-X®31[iI 
K13 4t. n*':7>:S'-|iI8Sl 3 5 ■B^^h'^-I' 
A*13 6t, H^v^7.:$' 1 3 9 t$r:i:«it"S,, 

[0 0 2 9] 013 ih) \Z7nt^o\Z. 
^siT«, n*'i'>3'-i 3 5lcJ;0&-ti-:/:7^-;i' 

v::t\zz-D(Dit^U^W3i-t^. ^-T, ->7hl/v 

10 [0 0 3 0] HI 4 (a) UM<0:^miZii\^^X. F 

RC^fcfT^;t«^(7)A;'3li#ft^ (Di) t&^mmiSi 
mns 1 t^^t, mM=tm^\z-r^rzt(>. PRcom 

T, -?-©2-fe©'l3rail5:a^S-&'5*j**SSt)«)i:-r 
FRCT<Dia!,art§«7"J ';'*CD5§^ 

[0 0 3 1] 01 4 (b) 01 4 (a) 0^ro{i^ 

iziif) /■%:^Mzm^^ti^m»tmm<D'i^it^mtfs.^ 

20 «i^ditn?&^i-, 014 (b) f, A>>'^>iy2:^Ufc 

[0 0 3 2 ] "«£3fc(©V;W5^7 —)l HiKW^^rffl t^-S 
014 (a) ic^rJ;3tc3o«it:/7w-;i'HH 

«[^— feSra^-rS^tfri^iS. ^oT. 014 (b) 

30 (c^fi^ir. 1 7^-;i'H*J3«:©-!t:/7>f-;n*s 
F 1 i~sF 1 3-c«^£3n^«^. iBi-e©ps-r^ 
3*<7D^««l*^'PSri^fi£L. Ml;:. iy^-)V}^mzm 

^^^mX^itlb^ |Bl-6<7)3*(D^g^Sf*^^i(lb, 

[0 0 3 3] :k\Z. 2|s:|lig««JtC43liTfiJfflbTV^^, F 
R C«^A^S8«^F 0 tr^Sb/t^Si^SS^ffi^S 1 2r 

;^«0 2 (b) 0S^cDcfcp(C:. n = 6, m=2 (■y-:/7 

ZZX, ■»J-:/7>C-;i'h*SF2 1T«^S^2 0. 
2 3{rjt**5r-5ia^SrS5?b. |^«HCbT 3 45f<D-y-:/7 
^--JUKSF 2 1~SF2 3$ri^*£-r^, Zl®*^, 
n : m-1*>^-^-y^«aB|[Hl8&l 4T^*-Si^'^#i®lfe 

^I^*^^^*col/3n^sM$•5o t<£oT, -^ji^y^- 

«^«lh'^'f A*l 6. y-h^ffiiblHl8Sl 3& 
[0 0 3 4] 03 (a) «. *IIMi«J('*5ViT. FRC 

50 ^ft-oTzm-^o^xtimmmn (.m) t^^i^M^mn 
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7 

att2fi©«^fe (S^feA, a^6B) tCi-pT, 

■(f^StJ^a014 (a) tl^Cffi^TfeS— ^SE^ 
S^ft^tt, S F 3 ITliG 1 i:G4 tSr, SF3 2T 
«G2iG6t*. SF3 3THG3 tG5iS:S^^-r 
■5<^;5lI^^ailSn■5. "> 
[0 0 3 5] S3 (b) 03 (a) B^om^J-J: 
0/1^;UJC«^Sn«.B^iS:*-r. 0 3 (b) 4'. Ay 

[0 0 3 6] :iO!)n : m-f >3' — W-7.Ma?rfTo;/i« 
ligB^J-A^^US. b*^L, 0 3 (b) 0^(O$n<. «SI 20 

A 0 0.3 7 ] ±fe«i5iHJ?ti>. 6:2 {c-f > 

5'-p-x«[iii<t:-r-5«^*««j*bfe*i, 1^— etfi^ 

^4«|wSc$r3JEATfw-t-2>fc«)lC3 : 2-f>^-k-X 
jaSfbbT'b.fct^. Sfc, ffl^^n : l-iy^-V-T. 
mn^'^tS±X<Dn :m (m<n) -r>^ — 

;l/Hffit!)fe*jifflbfc'b(DTfe-5. ■7)i'^y^-)V\^m 

^, S2^J«0y«. #H^^b<tt^«IIS:S5?*/ili 
#S«r-5)5«lltC*fbT, aS6S:^i^;iS^^Sr^- 

mt-r^^Lt^^m-tr^. z:ix, ^zry^-)V\i\z « 
*3i.iT5iJ?-rsiii^«b<«^«^®FBllS^, ^D-Zfy 

[ 0 0 3 8 ] 0 4 2 

04tC^T<l:-5»r, FRC{t^S:^tfH#ffi#Srai:^jr 

-2){i^^4gB4 0 ieEiig^;^^;i'4 2 -/-hsi 

mW}\E\^4 3 t, n : m-f >^'-l^-:^J!iaiHlK4 4 

^«^s«?ffi^^tii8S4 8 t^mm-r?>o 
[0 0 3 9] **ig0iiic*5t,iTtt. ^^mmRmn^^ 50 
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ItfcFRCi^SUffi^F 1 n:m'f>^ — 

-7.ffl.S!118&4 4 C*3liTa^fe$:^^^§raSBSr^A 
^. ZIZIT. F 1 BFRClC<J:DBfifcSr^*"r^H^* 
fi^-T'S 1 b i t <D{i^T*-g>. 
[0 0 4 0] n : m'f >^-l^-7.Jiail|5lK4 4(C<to 

<D^&'fkS:3Jc#T'5fc«)05aill*5^f'?a:-3Tli-5. 05* 
#RabTn : m-1'>^-l/-XifflaiHlK4 4TfTt»nT 

li^saai^^doiiTSi^g-rs. 05 (a) , (b) 

[0 0 4 1] 0y;t«, n : m-f >3'-l^-7.^aiS[iI!S4 
4«, 0 5 (a) 0^(D<fc-p»C, 71^— A^^U5 0Sr 
Wr-SHtd^T^'S, FRCilgiJffi^F l&lX^SE^S 
S^ft^S l*tn : m-f >^-l/-XSaaiE]^4 4tCA:^ 
i^nst. A;*^:U 5 OT. FRCSrfi5-5B^tC 

H^<;n-4 6'sA:^;^5n-5mrfHH*<OB^«^H. ffl-y- 

[0 0 4 2] ma^StbTK, miiJ-:r:7^'-;uKT 
:7 ^ H t (omcDmmmmz^ 0; msms 5 2 ic 

^^K>. n :m^>^'—U—y.m^4 4fH<Dy\y—l.^ 

^ij 5 o<7)»^«i^*^*fTt>n7ii>j;^ic«Q,a$n-5. 

tUCJcO, FRC^ff^B^tCHbTli, W-tJ-^T^-f- 
3*^?)K)«^S 5«7^-A/^:'J 5 0 'vH^lim 

[0 0 4 3] *3li6««nc*3i.iT. 1 :7>r-;i/HjiM^^ 

5 1, mmtkW^S 2RDf5 3«n : m-f >^'-U— 7. 

mmm^4 4'^\zwt»^:ztx. ^gs«s:J;0/h$< 

*|^ig0y(ca:n«FRCI|giJffi^F 

[0 0 4 4] 'A\z. m6^^mvxf^2mMm<D^w.m 

iUmt^o 06 (a) , (b) ^'ir^S^SS^fi 
^ s 1 (7)5aaSi« i SSiScoffi^iSJg t * *-r. ©^H 
0iJ-Ctt, n : m-f >5'-^-XS!ia0lte4 4d^7U-A 
^=^^J^^LX\^^f£^K ^Tz. FRC^SUffi^F 

[0 0 4 5] {RJ^tf, 2fe«)a*feA, B(I<fcO«l>FB^i@ 
FRC^glJffi^F l««*feASfc 
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[OO4 6]0iJA«. 0 6 (a) IC^^i"^ J: 5 fC, W 
S?fa^Sl^> 1 7^'-;UHg}i^T6 1 irA:'3-r^. 

[0 0 4 7] ^aSI^SBe 2{cJ;-3TfT*3n 

[0 0 4 8] *^MWtC*5liT, rag8S:«^T-5ia^ 

[0 04 9] 0 7<£#fllbTm2|lig«aj®gij©^ 
M«a|SriK?^-r.2>. ^:CD^MCS|-P14, n:m-1'>5'-W- 
X(Dj!!lS^SH;iEi;TA:^H#m^5r^aT5. 04 0 

ti. 0 7 tC^f J; ^ (3, fx:*R AM 7 1 t V 3 > h P 

Ti>sa>hP-;HHl^7 2JwA:^-rs. =i>ho-;u 

[5IK7 2«. If7':4-RAM7 1 iCDWTT HU-T.ODjg^ 
SU^S^feO^^ Aj^ffi S:^ A -5 1. COT* -5 » 
[0 0 5 0] m^i-£^ 3 : 1 >^-U'-X^!ia¥S»C 

$0, n>hn— jHi]i^7 2tr*5liT. FRCSrfrPiffl 

n.2>. ioT. A^iasifi^ticinirMJSL^tffi^jSjg 

[0 0 5 1 ] 08 (a) \tm2mmm<Dn : m-f 

©•7;u^7-f-;uH^l!), n = 3, m=i i-^zfy^- 

«2eos^e (a^feA> ^^eB) hjcot. -^(d 
2 © ra n 2: « ^ 5 -e- s ft ^ s %) K> t -r . 

[0 0 5 2] iS#, FRCT<D5aai^^«7'J >y;^<D^ 



(6) 

-l^-7.fflillE]K4 4T'««SfiC0^SIX.^^$:, 08 

A*4 6, ':r-hi|glEKilH]i^4 3Rt;/t^;i'4 2-eOtSS 

[0 0 5 3] 08 (b) \t. 08 (a) m^<Dmmz^ 
10 D/^^;!/^*^^*!^!!^?:^^-, 0 8 (b) fp. A-j/ 
5^>y$rf^L;tgB5i'7!>Ja*feA, A'>^>^^(0;a:lig|5» 

^^•-^WHTSSJL/t^a^Sr^r. ^^^^ 

tcSJ? L fcBSoa^fed^i^^ S nx S ® T* S . 

[0 0 5 4] ZLCD^Icrntf, €e*(0V;W5^7W-;H-* 
ffiftft<£fflV^/i«^Tfe, 08 (b) (0SF4 3(C^-r 
ck^lC, 3 0®-!i-:/-7^-;Uh*rtfC43l>T. ^«^LT|W1 
-fe t -5 3 *£JIT t Jfe -5 b * )t 86 , 

[0 0 5 5] 0 9«0 8 0^CD«^fe«Wffix.^W?r^ 
Mbfe«»J*^-r. 0 9 (a) lr^-rJ:^>fc. 

^-/y ^ -)i\imizo)^wm^^mMt-r6o 

[0 0 5 6] 09 (b) 09 (a) 0^O{i^irJ: 
Dn^JHC«^SnSB^Sr*i"= 0 9 (b) 

30 *tg^fiB«r^b. Mft^^f*bfcgB^i-*^^-y-3^ 
7^-;i'KTSJ?bfc^Si^<£^-r. ^^T% 

fcss? b ;t $ nx ©Tib -5 , 

[0 0 5 7 ] ^(Om\Z-tn\t. a^ftAStJ^S^feBTS^ 
P^bTI^— fet^j:S4*t^7i^2 2|s:JK;TtCT^, Mlc^W 
^jSfc^ig<-e#S. ««lS8itntc:MbTt)2SFBlJ5 

[0 0 5 8] n : m'f >^-U-Xia31IllK 

4 4TKi5>-t?)-<#a#m^*^iie*« 1 / 3 {cfiM^n 

A*4 6, 'Jr-hi®lg«jlElK4 3, A^;U4 2 -C©tNg« 

.:^Sr®<T€rs. Mc. m^^H^-f A'4 6So:a4^;u 

(a*feA*^ctt«*feB$r^^-r?);t46W«ffi) \Z'Sk 

F R C viT Sli^i®:*:^ S tcit«sj bT®^ i: ;^ 
-5. 

[0 0 5 9] ±S<DittigT«. FRCiSSUffi^tCiO 
50 n : m-f >:S'-U-X^SliilH]gS4 4Tia«!ffl^S:fiS;)^-r 
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// 

[0 0 6 0] rm. miRzf^2mmm\zii\,^r. -^zf 
[0 0 6 1] mrz. f^immmtf^2^mmt^m.^^ 

^mm\t. ^ 1 ^SS^siTift^^bfcH 1 <Di«S«^g«& 

SJ^ft^S 1 FRCS:^ 
^H^lroiiTtiS : 2-f >:$'— U— XffiKjSrfrVV F 

[0 0 6 2] :^mmm<D-7)v^y ^ -)v vmrnmrnM 

Tit. S£3t5S^lfTPgat?^t^TV»5«*iii«!Oi&<bSrejcS 
-r-2)i^ci*<7)j!!ia(^^{c:/ioTl.i.5. 0iJAtf, FRC^giJ 
m^F 1 t^-7)V^-y^ -)V HKi!ifeSJ?®31g88 1 »CA 

tCjcDJtS^^n-St, 3 : 2-1>9-V-7.9m.^^\Z 

:'3$ns. Mir, ^o-f >^-^'-xs!lgi#|a;^r^B^•r 
-^) 3 : 2 -r U-7.«l31[Hl8& 1 4 b 7.-f 
8 3 frJ;oTfTt)n-5. ;iC0ii^X-r 8 

2. 8 3cD$ijptriibTtt, ^-)v^mm&m. 
iR^ims\f^^<Dfm's^sz\z^r}xnt>n^o f 

R C <£«&t);^CtiSmAt(it)o;t^fii8{CBIbT'&R«© 
ffi-^Slt. 3 : l-O^'-U-T.jaSIel^l 4 at*t 



(7) 

[0 0 6 3] *3i!S0ij(c«tntf. »^-^©a^eb< 

«^3Ell®S8^JS{4Tiglbbfc<D-Ctt:7'J >;/:ti0!S!feb 
^-riiiiI«feft^AtA:'j$n/t«^»i, li#ffi^(cJ;-3T 

[0 0 6 4] :lzx. ^^mm\zmm^fTomW}-Mmiz 

*5I.iT«. mb^3£^rtlCFRC«:<Se^illfetFRC«: 

FRC^fie5iafife€:ffi5ttb. S3i2^«^lr-Ol,iT« 
3 : 2-f >iS'-^-;^ffi«)^fT5^t*t1?#-5o 
10 FRCS:fiE^)75:l^a#^^5fet b. 3 : l'f>^'- 

u-7.mm^no^ti)^x^^. %tz\t. mm(o-^'fy 
[0 0 6 5] ^tzmii:^&^^^rz:itiz^K). mmt^ 

(I a) t^^AWOiSg (lb) Sr. 'A^x^m^n 
53>h77.h (AC) lr43l/iT«^;$n:^l/^U'^;i'£; 
T (0iJ^«l/l 0 0£AT) icTlf-SCtT. Fp^Stc^cC 
e);^tict^JC-r-5C:t*ST#-5<. C^lTabs {} 

[0 0 6 6] 

AC=abs { (la-Ib) / (la+Ib) } 
[0 0 6 7] SfC, m/"n ©fflStX^g^cDJlS^llSCl^Sr 

ii-:/7'^-;i'KoiiiffijWS«r^mb, :;^:t)-:/7w'-;i/K 
30 {c-r-adtA^T^-s. 

[0 0 6 8] SI l(r®:7'J>;/;^jg§ih«lt6Sr^ttIbfcj« 

WS^miHlgS8 5tCJ:oT»Stf«S 4*«ffi7U 
jh®Sg68 6frA;^»$n5. B7'J >y*ESihSaag58 6 

Twffia^^stbTtt. ^%i^>^xws,^n^^m\z^ 
mzmm^n^z^riX. WRm'SL^^x^^tx^'^x 

40 \zxti^n^, mwz^\'>x-^)v^v^-)V)rmW}mm. 

[0 0 6 9] 1^— liiffil*|Tm/n»fii*Wi-5* 

:icDJ®^. 01 i«ffl:7U-;/;^l»ih4!lSS68 6frf^A, 
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(54) DISPLAY DEVICE DRIVING METHOD 



(57)Abstract 

PURPOSE: To make lateral stripe flow and aliasing noise hardly visible in 
a display device in which an image is displayed with a plurality of pixels 
or scanning lines each having a switching element. 

CONSTITUTION: A liquid crystal display device displays an image with A 
pieces of scanning lines. One piece of frame image is divided into (n) 
pieces of sub- fields SF41-SF45 which are displayed in order along the 
time axis, and the sub-field is constituted with A-rn X m (wherein A is a 
positive integer, n is 3 or more but a positive integer the same as A or 
less, and m is a positive integer the same as n or less) pieces of the 
scanning lines. By switching a plurality of display colors over the 
continuing plural sub-fields SF41-SF45, a middle color tone is displayed. 
The distance between the scanning lines selected in the sub-field is 
made the same in each subHlerd.'and the period to switch the display 
color is made not agreed to the period selecting or not selecting each 
scanning line. 
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* NOTICES * 

JPO and NClPi are not responsible for any 
'damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
^precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the drive approach of the display which displays an image with A pixels or the scanning line 
by which the switching device for selection was arranged in each A/nxm which divided into n subfields 
which display one frame image in order along with a time-axis, and chose said subfield from from among 
said pixel or the scanning line (here) The positive integer below A constitutes a positive integer and n or 
more from three, and A constitutes m with the pixel or the scanning line of a positive integer individual 
below n. Predetermined halftone is displayed by covering said two or more continuous subfields. and 
switching two or more foreground colors. Provide, and further, while making in agreement the period 
which switches said foreground color for each pixel or the scanning line to selection or the un-chosen 
period The drive approach of the display characterized by making different [ 1 ] spacing of said pixel 
chosen in said subfield. or the scanning line between each subfield. 

[Claim 2] In the drive approach of the display which displays an image with A pixels or the scanning line 
by which the switching device for selection was arranged in each A/nxm which divided into n subfields 
which display one frame image in order along with a time-axis, and chose said subfield from from among 
said pixel or the scanning line (here) The positive integer below A constitutes a positive integer and n or 
more from three, and A constitutes m with the pixel or the scanning line of a positive integer individual 
below n, Predetermined halftone is. displayed by covering said two or more continuous subfields. and 
switching two or more foreground colors. Provide, and further, while making the same spacing of said 
pixel chosen in said subfield, or the scanning line between each subfield The drive approach of the 
display characterized by making inharmonious the period which switches said foreground color for each 
pixel or the scanning line to selection or the un-chosen period. 

[Claim 3] In the drive approach of the display which displays an image with A pixels or the scanning line 
by which the switching device for selection was arranged in each A/nxm which divided into n subfields 
which display one frame image in order along with a time-axis, and chose said subfield from from among 
said pixel or the scanning line (here) The positive integer below A constitutes a positive integer and n or 
more from three, and A constitutes m with the pixel or the scanning line of a positive integer individual 
below n. Predetermined halftone is displayed by covering said two or more continuous subfields, and 
switching two or more foreground colors. Provide, and further, while making the period which switches 
said foreground color for each pixel or the scanning line to selection or the un-chosen period into an 
inequality The drive approach of the display characterized by making different [ 1 ] spacing of said pixel 
chosen in said subfield, or the scanning line between each subfield. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
• precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates especially to the drive approach of a liquid crystal display 
about the drive approach which switches two or more foreground colors and displays halftone in the 
display with which the switching device for selection was arranged for every 1 pixel or scanning line. 
[0002] 

[Description of the Prior Art] By the thin light weight, since the low-battery drive is possible, a liquid 
crystal display makes a wrist watch and a calculator the start, and is widely used for the word processor, 
a personal computer, a small game device, etc. Recently, the needs as a pen input electronic notebook 
increase, and the need to a portable remote terminal machine (PDA) is expanded. 
[0003] If two or more displays will be displayed on the same screen on the other hand as multimedia- 
ization progresses, big^screen-izing and highly minute-ization serve as conditions, amount of information 
will also increase and drive frequency will become high. The increment in the power consumption by this 
poses a problem, and the drive approach for low-power-izing (for example, Japanese Patent Application 
No. No. 69706 [ two to ]) is proposed. This approach is named the multi-field driving method here. 
Although this multi-field driving method is a very effective means about a field flicker, since a 
maintenance period becomes large sharply, the flicker component in every (every [ Usually ] line) pixel 
becomes large. Therefore, the disk (Rhine active jamming) produced for every field is checked by looking, 
and there is a problem of causing image quality degradation of a still picture. 

[0004] Moreover, when the method of presentation (for example, referred to as FRO frame rate control 
and here) which displays halftone by switching two or more foreground colors apart from this is used, 
and the period to switch and said pixel, or the selection period of the scanning line synchronizes, the 
same color which continued and adjoined two or more pixels or scanning lines is displayed, and a disk 
arises. In order to change that location along with a time-axis, this adjoining pixel county or adjoining 
scanning-line county of the same color becomes what is not a stationary thing and moves, and when it 
goes into the field checked by looking with the visual frequency characteristics between space-time, it 
causes large image quality degradation. 

[0005] Furthermore, in a high definition image which does not have correlation in an image, it became 
clearer than an experiment that the flicker component by the change of each foreground color is no 
longer compensated, and distortion arises by return according to the difference of the flicker component. 
Since it becomes what is not a stationary thing and moves also about this clinch distortion, when it 
comes into the field checked by looking with the visual frequency characteristics between space-time, it 
is made for image quality degradation to be produced sharply. 

[0006] The Rhine active jamming, disk active jamming, and clinch distortion that originates in it further 
make image quality deteriorate in the multi-field driving method as mentioned above. The approach of 
making scan ranking irregular and making irregular the period of Rhine which active jamming produces is 
used so that it may become as a means to compensate this that it is hard to be checked by looking with 
the visual frequency characteristics between space-time. Although this approach is also effective, if the 
number of subfields increases and the count of selection of the scanning line decreases, since a 
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scanning-line county will become large, in a collapsibility check by looking, the width of face of a disk 

becomes is easy to be carried out greatly. 

[0007] 

[Problem(s) to be Solved by the Invention] Therefore, this invention aims at making the disk produced 
.when FRC and a multi-field drive are used together into the field which is not checked by looking by the 
visual frequency characteristics between space-time. 
[0008] 

[Means for Solving the Problem] In the drive approach of the display which displays an image with A 
pixels or the scanning line by which it was alike with the scanning line, respectively and the switching 
device for selection was arranged if it was in the drive approach concerning this invention A/nxm which 
divided into n subfields which display one frame image in order along with a time-axis, and chose said 
subfield from from among said pixel or the scanning line (here) The positive integer below A constitutes 
a positive integer and n or more from three, and A constitutes m with the pixel or the scanning line of a 
positive integer individual below n. It considers providing displaying predetermined halftone as a 
fundamental configuration by covering said two or more continuous subfields. and switching two or more 
foreground colors. 

[0009] In order to improve image quality, it is good for the pixel county which serves as a different 
foreground color as much as possible from the pixel of the pixel or the scanning line which writes in, and 
its near, or the scanning line, and serves as the same color adjacently, or a scanning-line group to serve 
as the minimum. 

[0010] When displaying an image with the scanning line, interlace processing of the picture signal of one 
frame image can be carried out at n:m, and the selection drive of said switching device can be carried 
out according to this processed picture signal. 

[001 1] The 1st view of this invention is characterized by what spacing of said pixel chosen in said 
subfield or the scanning line is made different [ 1 ] for between each subfield (a pixel or the selection 
ranking of the scanning line is changed). The period which switches said foreground color for each pixel 
or the scanning line to selection or the un-chosen period can be made in agreement here. 
[0012] The 2nd view of this invention is characterized by making inharmonious the period which 
switches said foreground color for each pixel or the scanning line to selection or the un-chosen period. 
Here, spacing of said pixel chosen in said subfield or the scanning line can be made the same between 
each subfield. 

[0013] The 3rd view of this invention is characterized by changing alternatively spacing of said pixel 
chosen in said subfield, or the scanning line according to the picture signal inputted into said equipment. 
For example, spacing of said pixel to choose or the scanning line is changed by the case where it is not 
displayed as the case where said halftone is displayed. 

[0014] In order to compensate the brightness unevenness of the screen by having changed the 
selection ranking of the scanning line, the value of m/n and the selection ranking of the scanning line 
may be changed between a front subfield and degree subfield. 

[0015] Furthermore, in order to compensate brightness change of the screen by having changed the 
value of m/n and the selection ranking of the scanning line, the screen intensity of a front subfield is 
detected and it can have the function which requires feedback for the screen intensity of degree 
subfield. 

[0016] The 4th view of this invention is characterized by changing an input picture signal alternatively 
according to the change period and the number of foreground colors of a foreground color which 
constitute the halftone inputted into said equipment. For example, the period which switches a 
foreground color is changed corresponding to two or more different halftone. When the display image 
with which it cannot compensate in the pixel which displays halftone depending on one certain change 
approach is inputted, the change period of a foreground color is changed over two or more subfields, or 
the change period of a foreground color is changed for every subfield group. 
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[OOi 7] In order to compensate brightness change of the screen by having changed the change period of 
a foreground color, the screen intensity of a front subfield is detected and it can have the function 
* which requires feedback for the screen intensity of degree subfield. 
[0018] 

. [Function] According to the 1st and 2nd views of this invention, the pixel which adjoins spatially and 
serves as the same foreground color, or a scanning-line group does not arise, or it is not applied to the 
field checked by looking from a vision property, or becomes that it is hard to be checked by looking. In 
the 1st and 2nd views, since an image is displayed with the scanning line, when interlace processing of 
the picture signal is carried out at n:m, the number of scanning lines which adjoins between the scanning 
lines which adjoin in one frame, and serves as the same color becomes less fixed, and is made to below 
n. Therefore, the same foreground color which constitutes halftone does not have periodicity spatially in 
a panel side, or since the spatial frequency in a panel side becomes high, it is not applied to the field to 
which the same foreground-color county (disk) resulting from the period of FRC and the switching 
device selection period of MP drive having synchronized is checked by looking from a vision property, or 
becomes that it is hard to be checked by looking, and degradation of image quality can be improved 
sharply. 

[0019] Furthermore, it becomes that it is not applied to the field checked by looking from a vision 
property since the spatial frequency in a panel side becomes high or it does not have periodicity 
spatially about this clinch distortion, when distortion arises by return [ the new carrier produced by the 
difference of the foreground color which constitutes halftone in a high definition image which does not 
have correlation in an image is generated on a spatial-frequency shaft, and / it ], or is hard to be 
checked by looking, and degradation of image quality can be improved sharply. 

[0020] a part for a part for the display using FRC according to the 3rd view of this invention, and the 
display which is not used — it is alike, respectively, and it receives and a suitable scan method can be 
performed. Furthermore, when displaying the color from which the number or change period of a 
foreground color which constitutes halftone differs in the same panel, the suitable scan method for each 
-can.be performed, „ _ 

[0021] Though it is the scan ranking which is easy to produce image quality degradation depending on 
the number or change period of a foreground color which constitutes halftone according to the 4th view 
of this invention, since the change period of a foreground color is alternatively changeable, image quality 
degradation is sharply improvable. 

[0022] In the 3rd and 4th views, scan ranking or the change period of a foreground color is changed for 

every subfield group, by a certain fixed approach, it is not checked by looking by the vision property or 

the flicker which may be produced can be carried out that it is hard to be checked by looking. 

[0023] Moreover, if the screen intensity of the front subfield at the time of a change is detected and it 

is made for feedback to start the screen intensity of degree subfield, brightness change of the screen by 

changing a scan method or the change period of a foreground color can be compensated. 

[0024] 

[Example] Hereafter, with reference to an illustration example, this invention is explained in full detail. 
(The 1 St example) The 1 st example applies the multi-field driving method which lowers drive frequency 
by dividing one frame (one frame image) into two or more subfields. Since the multi-field driving method 
is learned well, the detailed explanation is omitted. The 1st example is characterized by making different 
[ 1 ] spacing of the pixel chosen in a subfield, or the scanning line between each subfield. Here, the 
period which switches a foreground color for each pixel or the scanning line to selection or the un- 
chosen period can be made into coincidence or an inequality. 

[0025] Drawing 1 shows the configuration of the important section of the liquid crystal display 
concerning the 1st example of this invention. The liquid crystal display of this example possesses the 
signal generator 10 which outputs a picture signal including an FRC signal, the liquid crystal display panel 
12. the gate line drive circuit 13. the n:m interlace processing circuit 14. the n counter circuit 15. the 
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signal-line driver 16. and the scanning-line selection-signal generating circuit 18, as shown in drawing 1 . 

The configuration of the gate line drive circuit 13 is shown in drawing 2 (a). 
' [0026] Here, in order to change the selection approach of the scanning line according to the change 

period of a foreground color, the FRC change periodic signal FO which shows the change period of a 
- foreground color is inputted into the scanning-line selection-signal generating circuit 18 from a signal 

generator 10. By this signal, the scanning-line selection signal SI is emitted, and it is inputted into the 

gate line drive circuit 13. 

[0027] n: Although the contents of processing performed by m interlace processing circuit 14 may be 
what kind of things, they are the contents of processing for improving degradation of the display image 
which poses a problem with the conventional technique in this example. 

[0028] Then, the disk flow at the time of using the conventional multi-field drive is explained. Drawing 13 
(a) shows the configuration of the important section of the liquid crystal display at the time of using the 
conventional multi-field drive. n= 3. and m= 1 (the number of subfields being 3/1=3). This liquid crystal 
display possesses the signal generator 130 which outputs a picture signal including an FRC signal, the 
liquid crystal display panel 132, the gate line drive circuit 133. the n:m interlace processing circuit 134, 
the n counter circuit 135. the signal-line driver 136. and a shift register 139, as shown in drawing 1 3 (a). 
[0029] As shown in drawing 13 (b), in the scanning-line selection signal SI. the three scanning lines are 
chosen for every subfield with the n counter 135. Here, sequential selection (line sequential selection) of 
the scanning line under one of the scanning lines chosen in a certain subfield is made according to an 
operation of a shift register 139 in the next subfield. 

[0030] Drawing 1 4 (a) shows the input picture signal (D1) and the scanning-line selection signal SI at 
the time of performing FRC in the conventional approach. In order to make an understanding easy, the 
art of FRC shall take the approach of displaying the halftone of the two colors, in 2 color specification 
colors (a foreground color A. a foreground color B). Moreover, in order that the contents of processing 
in FRC may improve generating of a flicker, they shall switch a foreground color for every scanning line 
and every field, and shall usually display halftone. 

[0031] Drawing 14 (b) shows_the disk flow used as the image and the degradation factor of image quality 
which are displayed on a panel by the signal of the drawing 14 (a) illustration. The scanning line which 
the part which the part in which a foreground color A and hatching do not have the part which attached 
hatching showed the foreground color B among drawing 14 (b). and attached the diagonal line chose in 
each subfield is shown. Here, the foreground color at the time of the foreground color of the non- 
choosing scanning line which does not attach the diagonal line choosing each scanning line at the end is 
maintained. 

[0032] If the conventional multi-field driving method is used, in order to migrate to three subfields as 
shown in drawing 14 (a) and to scan to line sequential, the front scanning line and degree the scanning 
line will display the same color. Therefore, as shown in drawing 1 4 (b), when the 1 field consists of 
subfields SF1 1-SF13 of three sheets, the three scanning lines with which the same color adjoins 
constitute a group, further, in order to change a foreground color for every field, three scanning-lines 
groups of the same color move, and image quality is degraded as disk flow. 

[0033] Next, the case where the scanning-line selection signal SI according to the FRC change periodic 
signal FO used in this example is inputted into a gate line drive circuit is explained. For example, like the 
drawing 2 (b) illustration, it is referred to as n= 6 and m= 2 (the number of subfields is 6/2=3). and the 
signal SI which chooses the scanning line which attached the diagonal line in each subfield is outputted. 
Here, the pixel corresponding to the scanning lines 20 and 23 is chosen, and the subfields SF21-SF23 of 
three sheets consist of subfields SF 21 similarly. In this case, the picture signal which should be read in 
the n:m interlace processing circuit 1 4 is reduction to conventional one third. Therefore, drive 
frequency can be reduced and power consumption in the signal-line driver 16. the gate line drive circuit 
13, and a panel 12 can be made low as the multi-field driving method may be used and it is known. 
[0034] Drawing 3 (a) shows the input picture signal (D1) and the scanning-line selection signal SI at the 
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time of performing FRC in this example. In order to make an understanding easy, the art of FRC shall 

take the approach of displaying the halftone of the two colors, in 2 color specification colors (a 
' foreground color A. a foreground color B). Moreover, in order that the contents of processing in FRC 

may improve generating of a flicker, they shall switch a foreground color for every scanning line and 
. every field, and shall usually display halftone, while an input signal wave is the same signal as drawing 14 

(a) in this example — a scanning-line selection signal — G1 and G4 are controlled by SF31 to choose 

G2 and G6 in SF32, and to choose G3 and G5 in SF33. 

[0035] Drawing 3 (b) shows the image displayed on a pane] by the signal of the drawing 3 (a) illustration. 
The scanning line which the part which the part in which a foreground color A and hatching do not have 
the part which attached hatching showed the foreground color B among drawing 3 (b). and attached the 
diagonal line chose in each subfield is shown. Here, the foreground color at the time of the foreground 
color of the non-choosing scanning line which does not attach the diagonal line choosing each scanning 
line at the end is maintained. 

[0036] When this n;m interlace processing is performed, the part from which the adjoining number of 
scanning lines used as the same color does not become n or less arises. However, since the disk flow 
produced when spacing of a disk changes and the scanning line is scanned to line sequential from a top 
to the bottom like the drawing 3 (b) illustration is lost, the spectrum between space-time of a disk 
becomes that it distributes and is hard to be checked by looking, and becomes effective also to 
distortion at coincidence by return. 

[0037] Although the case where an input signal was formed into interlace processing to 6:2 was 
illustrated in the above-mentioned explanation, in order to make the number of the scanning lines used 
as the same color or less into three. 3:2 interlace processing may be formed. Moreover, in all n:m (m<n) 
interlace signals including the usual n:l interlace signal, spacing of the scanning line chosen in a subfield 
can be made different [ 1 ] between each subfield. 

(The 2nd example) The 2nd example also applies the multi-field driving method which lowers drive 
frequency by dividing one frame (one frame image) into two or more subfields (sub image). Since the 
multi^eld driving method is learned well, the detailed explanation is omitted. The 2nd example is 
characterized by making inharmonious the period which switches a foreground color for each pixel or the 
scanning line to selection or the un-chosen period. Here, spacing of the pixel chosen in a subfield or the 
scanning line can be made the same between each subfield, or different [ 1 ]. 
[0038] Drawing 4 shows the configuration of the important section of the liquid crystal display 
concerning the 2nd example of this invention. The liquid crystal display of this example possesses the 
signal generator 40 which outputs a picture signal including an FRC signal, the liquid crystal display panel 
42. the gate line drive circuit 43. the n:m interlace processing circuit 44. the n counter circuit 45. the 
signal-line driver 46, and the scanning-line selection-signal generating circuit 48. as shown in drawing 4 . 
[0039] In this example, the period which switches a foreground color in the n:m interlace processing 
circuit 44 is changed based on the signal SI received from the scanning-line selection-signal generating 
circuit 48. and the FRC recognition signal F1 received from the signal generator 40. Here, Fl is a 1-bit 
signal which directs the pixel which displays an image by FRC. 

[0040] n: Although the contents of processing performed by m interlace processing circuit 44 may be 
what kind of things, they are the contents of processing for improving degradation of the display image 
which poses a problem with the conventional technique in this example. The contents of processing 
currently performed with reference to drawing 5 in the n:m interlace processing circuit 44 are explained. 
Drawing 5 (a) and (b) show the processing mode of the scanning-line selection signal SI, and the signal 
wave form of each part, respectively. 

[0041] For example, the n:m interlace processing circuit 44 can have a frame memory 50 like the 
drawing 5 (a) illustration. If the FRC recognition signal Fl and the scanning-line selection signal SI are 
inputted into the n:m interlace processing circuit 44. about the pixel using FRC. data will not be 
rewritten by the frame memory 50. Therefore, the picture signal of said pixel inputted into the signal-line 
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driver 46 turns into a picture signal inputted in the front subfield. 

[0042] As an art, since it becomes conditions that the applicable scanning line is not chosen, it has 1 
■ field delay element 51 for holding the condition of a front subfield for every scanning line in a front 

subfield. And selection of the scanning line which does not choose in the logical operation section 52 in 
. the front field, and is chosen by the logical operation between degree subfields in degree the field is 
performed. Next, the address signal of a pixel which performs FRC is outputted by the FRC recognition 
signal F1, and it is processed so that rewriting of the frame memory 50 in the n:m interlace circuit 44 
may not be performed from the logical operation result between signal S4 from the logical operation 
section 52. Thereby, the image information of a front subfield is held about the pixel which performs 
FRC. The signal S5 from the logical operation section 53 in this example is equivalent to the enable 
signal at the time of inputting a picture signal into a frame memory 50. 

[0043] In this example, 1 field delay element 51 and the logical operation sections 52 and 53 are 
preparing all over the n:m interlace processing circuit 44, and can constitute a component-side product 
smaller. Moreover, according to this example, the amount of information of the FRC recognition signal F1 
can be made small. 

[0044] Next, the example of modification of the 2nd example is explained with reference to drawing 6 . 
Drawing 6 (a) and (b) show the processing mode of the scanning-line selection signal SI. and the signal 
wave form of each part, respectively. In this example of modification, the n:m interlace processing circuit 
44 does not have the frame memory. Moreover, let the FRC recognition signal F1 be the image 
information of the foreground color which constitutes halftone. 

[0045] For example, when displaying halftone in 2 color-specification colors A and B, the FRC 
recognition signal F1 serves as image information of a foreground color A or a foreground color B. 
Therefore, or it does not become the same color between the adjoining pixels to the pixel which writes 
in halftone, a foreground color is chosen so that the number of the scanning lines which adjoin and serve 
as the same color may serve as min. 

[0046] For example, in order to hold the selection information in a front subfield so that it may illustrate 
to drawing 6 (a), the scanning-line selection signal SI is inputted mto 1 field delay element 61. In degree 
subfield, while inputting the scanning-line selection signal SI into 1 field delay element 61 similarly, 
about the scanning line continuously chosen by the logical operation section 62 between the adjoining 
scanning lines, it is processed so that the FRC recognition signal F1 may be chosen through a switch 63. 
The input picture signal D1 is chosen to the other thing. 

[0047] In this case, although the contents of processing performed by the logical operation section 62 
may be what kind of things, they are the contents of processing for improving degradation of the display 
image which poses a problem with the conventional technique in this example of modification. 
[0048] In this example of modification, the input of the image information F1 corresponding to the pixel 
which displays halftone is needed specially. However, since it does not have memory, the increment in 
power consumption can be made small. 

[0049] Next, with reference to drawing 7 . another example of modification of the 2nd example is 
explained. In this example of modification, an input picture signal is changed according to the processing 
means of a n:m interlace. In comparison with the liquid crystal display of the drawing 4 illustration, this 
liquid crystal display is characterized by providing Video RAM 71 and a control circuit 72. as shown in 
drawing 7 . n: In order to change an input image according to the processing means of m interlace, input 
the scanning-line selection signal SI from the scanning-line selection-signal generating circuit 48 into 
the control circuit 72 equipped all over the inside of a signal generator or an information terminal body. 
A control circuit 72 changes assignment of the address and the change period of a foreground color 
between Video RAMs 71. 

[0050] For example, in a 3:1 interlace processing means, since it is divided into three subfields, the 
change of a foreground color is good the three whole subfields. That is, in a control circuit 72, while 
addressing to the pixel which performs FRC, processing of image information is performed so that a 
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foreground color may be switched every three subfields. Therefore, an input picture signal serves as a 

signal wave form corresponding to this. 
' [0051] Drawing 8 (a) shows the resolution picture signal D2 processed in the n:m interlace processing 

circuit of the 2nd example, and the scanning-line selection signal SI at the time of using the 
. conventional multi-field drive, n= 3, and m= 1 (the number of subfields being 3/1=3). In order to make an 

understanding easy, the art of FRC shall take the approach of displaying the halftone of the two colors, 

in 2 color specification colors (a foreground color A. a foreground color B). 

[0052] Usually, in order that the contents of processing in FRC may improve generating of a flicker, they 
switch a foreground color for every scanning line and every field, and show halftone. However, in the n:m 
interlace processing circuit 44. about the change period of a foreground color, as shown in drawing 8 (a), 
it is every 3 scanning line, and let six subfields be change periods. In this case, drive frequency can be 
reduced and power consumption in the signal-line driver 46. the gate line drive circuit 43, and a panel 42 
can be made low as it decreases to conventional one third, and the multi-field driving method is 
sufficient as the picture signal which should be read in the n:m interlace processing circuit 44 and it is 
known for **. 

[0053] Drawing 8 (b) shows the image displayed on a panel by the signal of the drawing 8 (a) illustration. 
The scanning line which the part which the part in which a foreground color A and hatching do not have 
the part which attached hatching showed the foreground color B among drawing 8 (b). and attached the 
diagonal line chose in each subfield is shown. Here, the foreground color at the time of the foreground 
color of the non-choosing scanning line which does not attach the diagonal line choosing each scanning 
line at the end is maintained. 

[0054] Since the condition that the scanning line which serves as the same color adjacently in three 
subfields becomes three or less will arise as shown in SF43 of drawing 8 (b) even when the conventional 
multi-field driving method is used if it is made this appearance, vision becomes is hard to be carried out. 
Furthermore, in order that the group which consists of the three scanning lines of the adjoining same 
color may not move, disk flow does not arise. 

[0055] Drawing 9 shows the example which changed the change period of the foreground color of the 
drawing 8 illustration. Here, as shown in drawing 9 (a), the foreground color of the scanning line is unified 
all over a subfield, and it considers as the period switched for every subfield. 

[0056] Drawing 9 (b) shows the image displayed on a panel by the signal of the drawing 9 (a) illustration. 
The scanning line which the part which the part in which a foreground color A and hatching do not have 
the part which attached hatching showed the foreground color B among drawing 9 (b). and attached the 
diagonal line chose in each subfield is shown. Here, the foreground color at the time of the foreground 
color of the non-choosing scanning line which does not attach the diagonal line choosing each scanning 
line at the end is maintained. 

[0057] If it is made this appearance, the condition of a foreground color A and a foreground color B 
acljoining, and becoming the same color will be made to two or less, and can make spatial frequency high 
further. Moreover, when spatial frequency becomes high also about disk flow, it is no longer checked by 
looking. 

[0058] In this case, since the picture signal which should be read in the n:m interlace processing circuit 
44 is reduced to conventional one third, drive frequency can be reduced and power consumption in the 
signal-line driver 46. the gate line drive circuit 43. and a panel 42 can be made low as the multi-field 
driving method may be used similarly and it is known. Furthermore, since the power consumption in the 
signal-line driver 46 and a panel 42 is maintained at the electrical potential difference (electrical 
potential difference for displaying a foreground color A or a foreground color B) fixed all over a subfield, 
the reduction effectiveness becomes large more. This becomes remarkable in proportion to the 
magnitude of the image which uses FRC. 

[0059] In the above-mentioned explanation, the approach of fabricating a picture signal with an FRC 
recognition signal in the n:m interlace processing circuit 44, or fabricating an input picture signal by 
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Video RAM 71 with the pixel or scanning^line selection signal from the nrrn interlace processing circuit 
44 is used. However, it is good also considering the period which switches a foreground color for each 

" scanning line to selection or the un-chosen period using an option as an inequality. 
[0060] In addition, in the 1st and 2nd examples, as the pixel selection approach for constituting a 

„ subfield, in order to improve image quality, it is good to compensate the flicker within one frame. Since it 
is dependent on the brightness difference of a foreground color, as for disk active jamming, it is 
desirable to decide that the clinch distortion resulting from disk active jamming and it does not arise to 
a picture signal with a high visibility property as a pixel or the selection approach of the scanning line, 
and a change period of a foreground color. 

[0061] Moreover, the 1st example and the 2nd example can be combined and used. That is, while making 
the period which switches a foreground color for each pixel or the scanning line to selection or the un- 
chosen period in this case into an inequality, spacing of the pixel chosen in a subfield or the scanning 
line is made different [ 1 ] between each subfield. 

(The 3rd example) In order to change the selection approach of said pixel or the scanning line and to 
display an image according to the picture signal inputted in this invention, processing in the picture 
signal input section is needed. Based on such a viewpoint, the liquid crystal display of the 3rd example 
makes the configuration of having improved the liquid crystal display of drawing 1 explained in the 1 st 
example. The 3rd example equipment possesses the multi-field driving method selection processing 
section 81 like the drawing 10 illustration, and this generates an image or the scanning-line selection 
signal SI while choosing the signal-processing approach of an input picture signal with an FRC 
recognition signal. Moreover, for example. 3:2 interlace drives are performed about the pixel using FRC. 
and 3:1 interlace drives are performed about the pixel not using FRC. 

[0062] Although the contents of processing of the multi-field driving method selection processing 
section 81 of this example may be what kind of things, they are the contents of processing for improving 
degradation of the display image which poses a problem with the conventional technique. For example, 
the FRC recognition signal F1 is inputted into the multi-field driving method selection processing section 
81 , andJf the scanning line equipped with the pixel using FRC is directed by F1 . the scanning-line 
selection signal SI according to a 3:2 interlace processing means will be inputted into the gate line drive 
circuit 13. Furthermore, selection of 3:2 interlace processing circuit 14b equivalent to the interlace 
processing means is performed by switches 82 and 83. In this case, it is performed about control of 
switches 82 and 83 by the control signal S3 from the multi-field driving method selection processing 
section 81. Same processing is performed also about the scanning line equipped with the pixel not using 
FRC. and the scanning-line selection signal SI for 3:1 interlace processing and 3:1 interlace processing 
circuit 14a are chosen. 

[0063] According to this example, by having driven with a certain fixed pixel or the selection ranking of 
the scanning line, when the picture signal which a flicker tends to generate is inputted, it becomes that 
it is hard to be checked by looking in order to change the selection approach with a picture signal. 
[0064] Here, in the drive approach of driving for every scanning line, the image using FRC and the image 
not using FRC may be intermingled in the same scanning line. The image using FRC can be considered 
as priority there, and 3:2 interlace drives can be performed about said scanning line. Or the image not 
using FRC can be considered as priority, and 3:1 interlace drives can be performed. Or for two or more 
subfield groups of every, said interlace drive can be switched with a switch and can be scanned. 
[0065] Moreover, although it is thought that the brightness unevenness in a screen arises by having 
changed the selection approach, it can avoid becoming a problem by lowering the brightness at the time 
of a change (la), and the brightness before a change (lb) to below the level (1/100 or less [ for 
example, ]) that is not checked by looking in the contrast (deltaC) defined by the degree type, here — 
absO — 0 — the absolute value of the value acquired by the inner formula is meant. 
[0066] 

deltaC=abs {(Ia-Ib)/(Ia+Ib)l 
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In order to compensate this brightness unevenness. the value of m/n and the selection ranking of the 
scanning line may be changed between a front subfield and degree subfield. 

[0067] Furthermore, in order to compensate brightness change of the screen by having changed the 
value of m/n and the selection ranking of the scanning line, the screen intensity of a front subfield is 
, detected and it can have the function which requires feedback for the screen intensity of degree 
subfield. 

[0068] The block diagram showing the configuration of the important section of the liquid crystal display 
which added the field flicker prevention function to drawing 1 1 is shown. Brightness information S4 is 
inputted into the field flicker prevention processing section 86 by the screen intensity detector 85. The 
brightness difference which is not applied to the field checked by looking in a vision property as an art in 
the field flicker prevention processing section 86 is searched for. and it can realize by changing 
selection ranking by logical operation based on the information on said brightness difference. The signal 
S5 which controls the value of m/n in degree the field by this processing is inputted into the n:m 
interlace processing circuit 14. In this drawing, the multi-field driving method selection processing 
section, a control switch, and the n:m interlace processing section shall be contained in a n:m interlace 
processing circuit. 

[0069] Moreover, when the values of m/n differ in the same screen, the brightness difference by the 
difference in drive frequency arises, and it becomes brightness unevenness. The configuration for 
guaranteeing this brightness unevenness is explained. In this case, it replaces with the field flicker 
prevention processing section 86 of drawing 1 1 . and the brightness unevenness prevention processing 
section (86) is arranged here. In order to compensate brightness unevenness. the screen intensity 
detector 85 is connected to a panel 12. The screen intensity detector 85 detects the electrical potential 
difference built during the blanking period to each pixel from which the selection approach differs 
although gradation is the same. As a pixel set as the object of detection, the monitor pixel from which 
the selection approach differs may be prepared. 

[0070] You may make it amendment start in the brightness unevenness prevention processing section 
(86) by using.logical operation between the brightness difference of both pjxels, and the brightness 
difference applicable to the field checked by looking in a vision property. It is inputted into the n:m 
interlace processing circuit 14, and is processed so that feedback may require the result for the picture 
signal of degree the field. 

(The 4th example) In order to change an input picture signal according to the change period and the 
number of foreground colors of a foreground color which constitute the halftone inputted in this 
invention, processing in the picture signal input section is needed. 

[0071] Like the drawing 12 illustration, the liquid crystal display of the 4th example adds the FRC picture 
signal processing section 91 to the configuration of the conventional multi-field drive, and inputs into 
the n:m interlace processing circuit 44 the input picture signal which changed the display image only 
about the FRC image. 

[0072] Also in this example, although the contents of processing performed in the FRC picture signal 
processing section 91 may be what kind of things, they are the contents of processing for improving 
degradation of the display image which poses a problem with the conventional technique. This can be 
carried out by the processing configuration described in the 1 st and 2nd examples. 
[0073] The picture signal D2 changed into FRC signals in drawing 1 2 is inputted into the n:m interlace 
processing circuit 44, and interlace processing is carried out at the picture signal D3 for a multi-field 
drive. For example, in the case of two, as an approach of displaying halftone, many things are considered 
to be three cases or a case beyond it as a foreground color which constitutes the halftone. The change 
period of a foreground color is changed and a signal is made to input into the n:m interlace processing 
circuit 44 in the FRC picture signal processing section 91 in connection with it with the number of the 
foreground colors which use FRC. 

[0074] When the number of the foreground colors which constitute halftone there for example, in 3:1 
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interlace drives is two. one frame is divided into six subfields, and one frame is divided into nine 
subfields when the number of foreground colors is three. Recognition of this number of foreground 

^ colors may use an FRC recognition signal. Although the number of foreground colors shall divide into the 
subfield of a kxn individual to the halftone which consists of k pieces fundamentally, in the range which 

. does not deviate from this invention, the number of subfields is changeable. 

* [0075] According to this example, with a certain fixed change period, when the picture signal which disk 
active jamming tends to generate is inputted, it becomes that it is hard to be checked by looking in 
order to change the change period of a foreground color with a picture signal. Moreover, although it is 
thought that a field flicker arises by having changed the change period, it can avoid becoming a problem 
by lowering to below the contrast that does not have a change period checked by looking. Furthermore, 
in order to compensate brightness change of the screen by having changed the change period, the 
screen intensity of a front subfield is detected and it can have the function which requires feedback for 
the screen intensity of degree subfield. The means shown in the 3rd example can be used as a means to 
compensate screen intensity. 

[0076] The liquid crystal display of this example possesses the liquid crystal display panel 42, the signal 
generator 40 which outputs a picture signal including an FRC signal, the signal-line driver 46, the FRC 
picture signal transducer 91. the n:m interlace processing circuit 44. and the gate line drive circuit 43. A 
scanning-line selection signal is inputted into the gate line drive circuit 43 through the scanning-line 
selection-signal generating circuit 48. and the picture signal processed in the FRC picture signal 
processing section 91 and the n:m interlace processing circuit 44 is inputted into the signal-line driver 
46. Moreover, in order to compensate a field flicker, with the number or change period of a foreground 
color which constitutes halftone from the FRC picture signal processing section 91 . a change period 
may be changed for every subfield and signal processing may be performed. 

[0077] As mentioned above, although the case where the value of n was 3 was mainly explained in each 
example, the value of n and the limit of the number of scanning lines which adjoins and serves as the 
same color are changeable by applying to the field which is not checked by looking in a vision property. 
[0078] Moreover, although this invention was explained to each example of illustration, this invention is 
the range which is not limited to each example and does not deviate from the summary, and it is 
possible to deform variously and to carry out. 
[0079] 

[Effect of the Invention] The number of the pixel which the foreground color which constitutes the 
halftone in FRC adjoins, and serves as the same color by what spacing of the pixel chosen in a subfield 
or the scanning line is made different [ 1 ] for between each subfield according to this invention (a pixel 
or the selection ranking of the scanning line Is changed), or the scanning lines can be made small, and 
the disk active jamming resulting from it can make it be hard to be checked by looking. Furthermore, 
since a disk will not flow along with a time-axis, image quality is sharply improvable from a vision 
property. 

[0080] Moreover, according to this invention, by making inharmonious the period which switches a 
foreground color for each pixel or the scanning line to selection or the un-chosen period, the number of 
the pixel which serves as the same color adjacently, or the scanning lines can be made small, and the 
disk active jamming resulting from it can make it be hard to be checked by looking. Furthermore, since a 
disk will not flow along with a time-axis, image quality is sharply improvable from a vision property. 
Furthermore, since the change period of every subfield can be made low by changing a change period,- 
izing can be carried out [ low power ] more. 

[0081] Moreover, the required image quality according to an image can be maintained, without generating 
brightness unevenness by changing the consistency and scan ranking of the pixel in the value of m/ n, 
i.e., a subfield. or the scanning line depending on a picture signal according to this invention. 
[0082] Moreover, according to this invention, by changing the change frequency of the foreground color 
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whfch constitutes halftone depending on a picture signal, it can avoid checking generating of a flicker by 
looking and the required image quality according to an image can be maintained. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the important section of the liquid crystal display concerning the 
1st example of this invention. 

[Drawing 2] Drawing showing the gate line drive circuit of the equipment of the drawing 1 illustration, 
and the subfield by the drive approach concerning the 1st example. 

[Drawing 3] Drawing showing the signal wave form and display image at the time of using the 1st 
example. 

[Drawing 4] The block diagram showing the important section of the liquid crystal display concerning the 
2nd example of this invention. , 

[Drawing 5] Drawing showing the processing configuration in the n:m interlace processing circuit in the 
2nd example, and the signal wave form of each part corresponding to this. 

[Drawing 6] Drawing showing the signal wave form of each part corresponding to the another processing 
configuration and this another in a n:m interlace processing circuit in the 2nd example. 
[Drawing 7] The block diagram showing the picture signal transform-processing configuration for FRC as 
an example of modification of the 2nd example. 

[Drawing 8] Drawing showing the signal wave form and display image at the time of using the 2nd 
example. 

[Drawing 9] Drawing showing the another signal wave form and another display image at the time of 
using the 2nd example. 

[Drawing 10] The block diagram showing the important section of the liquid crystal display concerning 
the 3rd example of this invention. 

[Drawing 11] The block diagram showing the important section of the liquid crystal display to which the 
field flicker prevention function was attached as an example of modification of the 3rd example. 
[Drawing 12] The block diagram showing the important section of the liquid crystal display concerning 
the 4th example of this invention. 

[Drawing 13] The block diagram showing the important section of the liquid crystal display concerning 
the conventional MP drive. 

[Drawing 14] Drawing showing the signal wave form and display image at the time of using the 
conventional MP drive. 
[Description of Notations] 

10 40 [ — 15 A n:m interlace processing circuit 45 / — 16 n counter circuit 46 / — 18 A signal-line 
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driver. 48 / — Scanning-line selection-signal generating circuit. ] — 12 A signal generator 42 — 13 A 
liquid crystal display panel. 43 — 1 4 A gate line drive circuit, 44 
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